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选择广布种秋茄（Kandelia obovata）为研究对象，通过测定跨 8 个纬度下秋茄
的叶片被取食程度和叶片性状，并采取交互种植实验（将来自高、中、低纬度







































































Biogeography theory pointed out that "The herbivory degree in the low latitudes 
is higher than the high latitudes, but the palatability of plants in high latitudes is 
better than the low latitudes, the strong feeding pressure in the low latitudes would 
select out plants with higher resistance to insects compared with the high latitudes". 
This theory has been tested in the terrestrial forest and coastal salt marsh ecosystems, 
but few studies on the mangrove ecosystem looking at plant-insect interactions 
along latitudinal gradient. 
Mangroves are rich in tannins, with broad-spectrum antibacterial and poor 
palatability, hence they show high resistance to herbivories. While in recent years, 
with the frequently outbreak of mangrove insects, the mechanisms of the insect 
outbreak in the intertidal habitats has aroused more attention. Based on the 
differences of herbivory between the low and high latitudes of mangroves along 
southeast coast of China, we assumed that the pattern of herbivory across latitudes 
might fit for the biogeography theory and decided by biotic factors and plant traits. 
We chose Kandelia obovata, a widely distributed mangrove species in southeast 
China in this study, measured the herbivory degree and leaf traits in eight 
geographic sites along latitudinal gradients at the end of growing seasons from 2013 
to 2015. We also conducted reciprocal transplant experiments by transplanting 
propagules of K. obovata from high, mid and low latitude provenances into three 
locations of south, mid and north distribution ranges of K. obovata, and monitored 
leaf herbivory, insect density and leaf traits during the growing seasons of 2014 and 
2015. Thus we explore the dynamics and mechanism in determining the plant-insect 
interactions along latitudinal gradient. The results are as follows: 
1. The 3 years’ (2013-2015) geographic surveys showed that leaf herbivory 
increased with the decreased of latitude. The leaf number percentages of insect 
















latitudes, the leaf area consumed were 10% in the low latitudes while below 2% in 
the high latitudes. In the 2 years’ (2014-2015) reciprocal transplant experiments, 
herbivory degree was higher in the south sites than others, plants from high, mid and 
low provenances showed no significant difference in the leaf herbivory within the 
same transplnated site. 
2. Leaf traits of K. obovata are closely related to environmental factors and 
insects’ feeding behavior. Leaf toughness and total phenols content in the low 
latitudes were higher than the high latitude areas due to large species and numbers 
of insects feeding on the leaves of K. obovata which may be the response of the 
feeding pressure of insects, while the toughness is the lowest and the total phenols 
content is highest in the mid latitudes. The reason may be K. obovata grows best in 
the mid latitudes with the palatability highest and the leaf toughness lower; the 
feeding rate and total phenols content is higher than the other sites when insect 
outbreaks, but total herbivory degree is lower than the low latitudes with generation 
change slower and total numbers of insects lower. The herbivory degree is closely 
related to C content, the palatability of the leaves of K. obovata is depending on N 
content and C/N, at the beginning of the growing season, leaf area and biomass were 
mid latitude plant > low latitude plant > high latitude plant, mid latitude plant with 
N content highest and C/N lowest; at the end of the growing season after strong 
feeding pressure, leaf area and biomass of mid latitude plants were lower than low 
and high latitude plants with N content decreased and C/N increased. 
3. Cryptophlebia ombrodelta is the dominant species feeding on the leaves of K. 
obovata in all sites. Leaf herbivory is related to temperature, accumulated 
temperature and precipitation. Temperature, accumulated temperature and 
precipitation will affect insects’ generation, eclosion rate and density which will 
impact the leaf herbivory of K. obovata in different latitudes. Insects density will 
vary in the growing season, also affect by local weather and vegetation condition 

















The results above showed that: for K. obovata widely distributed in southeast 
China coastal, the herbivory degree of leaves in the low latitudes is higher than the 
high latitudes; compared with low latitude regions, plants in the high latitudes have 
lower leaf toughness, C/N ratio and total phenols content but higher N content 
which shows the palatability is better than the low latitudes. These results are 
supported by the theories of biological geography. Compared with the high and low 
latitudes, the mid latitude is most suitable for the growth of K. obovata, after 
transplanted to the mid region leaf biomass maximum, but N content minimum, C/N 
and total phenolic content higher. The plants may improve the resistance after 
suffered relatively strong feeding pressure in a unit time. Temperature, accumulated 
temperature and precipitation in different regions can not only affect growth of K. 
obovata but also the leaf traits and metabolites through the quantitative dynamics of 
insects. This study is the preliminary exploration of the latitudinal pattern of 
mangrove herbivory in biogeography. The results of this study can support further 
exploration in mangroves and insects interaction mechanism in southeastern coast of 
China and provide scientific basis on the protection of mangrove ecosystems. 
 


































24 科 82 种，其中中国红树林现有真红树植物 26 种，半红树植物 12 种，合计
38种[10, 11]。中国红树林总面积在历史上曾达 25×104 hm2，1950年约 4.2×104 hm2，




































年 5 月，广西山口国家级自然保护区内发生了 40 年来最严重的病虫害，一周





















表 1.1 我国主要红树林树种虫害[27] 
Table 1.1 The herbivory insects on the main mangrove species in China[27]. 
树种 虫害种类 害虫分布 危害部位
白骨壤 
广州小斑螟 Oligochroa cantonella Caradja 红树林分布区 叶 
潜蛾 Lyonetiidae 深圳 叶 
双纹白草螟 Pseudcatharylla duplicella 广西、广东湛江、福建 叶 
吹绵蚧 Icerya purchasi Maskell 深圳 叶 
广翅蜡蝉 Ricania sublimbata Jacobi 广西、广东湛江、福建 叶 
丝脉蓑蛾 Amatissa snelleni Heylaerts 北部湾 叶 




丽绿刺蛾 Latoia lepida (Cramer) 福建 叶 
桐花毛颚小卷蛾 Lasiognatha Cellifera 福建 叶 
丝脉蓑蛾 Amatissa snelleni Heylaerts 深圳 叶 
胸斑星天牛 Anoplophora macularia 
(Thomson) 
深圳 茎 
海桑 棉古毒蛾 Orgyia postica (Walker) 海南 叶 
无瓣海桑 
红树林豹蠹蛾 Zeuzera sp. 深圳 枝干 
海桑毛虫 Suana sp. 广西英罗湾 叶 
秋茄 
丽绿刺蛾 Latoia lepida (Cramer) 福建 叶 
丝脉蓑蛾 Amatissa snelleni Heylaerts 深圳 叶 
咖啡豹蠹蛾 Zeuzera cof feae Niether 深圳 茎 
胸斑星天牛 Anoplophora macularia 
(Thomson) 
深圳 茎 























theory）、取食抗性纬度假说（LHDH, latitudinal herbivory-defense hypothesis）、












程度降低，但在 48°N-60°N 却没有这样的规律[47]。Andrew 和 Hughes（2005）
发现在澳大利亚 26°S-35°S 金合欢虫害与纬度没有相关关系[35]，但 Adams 和
Zhang（2009）发现在南美 28°N 和 30°N-45°N 美国红枫、美国水青冈、美国橡
木、美国枫香随纬度上升虫害升高[34]。一些研究表明，高纬度地区的取食效应
较弱，植物抗性普遍较低，但植物的适口性却高于低纬度地区的植物[48, 49]。
Pennings 等在 U.S.Atlantic Coast 进行了植物-取食相互作用关系的纬度梯度实
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